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Isolated: An "isolated" biological component (such as a nucleic acid or protein or 
organelle) has been substantially separated or purified away from other biological components in the 
cell of the organism in which the component naturally occurs, i.e., other chromosomal and extra- 
chromosomal DNA and RNA, proteins and organelles. Nucleic acids and proteins that have been 
5 "isolated" include nucleic acids and proteins purified by standard purification methods. The term 

also embraces nucleic acids and proteins prepared by recombinant expression in a host cell as well as 
chemically synthesized nucleic acids. 

Sequence identity: the similarity between amino acid sequences is expressed in terms of the 
similarity between the sequences, otherwise referred to as sequence identity. Sequence identity is 
1 0 frequently measured in terms of percentage identity (or similarity or homology); the higher the 

percentage, the more similar the two sequences are. Homologs or variants of calreticulin will possess a 
relatively high degree of sequence identity when aligned using standard methods. 

Methods of alignment of sequences for comparison are well known in the art. Various 
programs and alignment algorithms are described in: Smith and Waterman, Adv. Appl Math, 2:482, 
15 1981); Needleman and Wunsch, A Mol Biol 48:443, 1970; Pearson and Lipman, Proc. Natl Acad Set 
U.S.A. 85:2444, 1988; Higgins and Sharp, Gene 73:237-244, 1988; Higgins and Sharp, CABJOS5A5U 
153, 1989; Corpet et al, Nucleic Acids Research 16. 10881-10890, 1988; and Pearson and Lipman, 
Proc. Natl Acad. ScL U.S.A. 85:2444, 1988. Altschul et al., Nature Genet., 6:1 19-129, I994.presents a 
g detailed consideration of sequence alignment methods and homology calculations. 

P 20 The NCBI Basic Local Alignment Search Tool (BLAST) (Altschul et aL, J. Mol Biol, 

215:403-410, 1990.) is available from several sources, including the National Center for Biotechnology 
%■% Information (NCBI, Bethesda, MD) and on the Internet, for use in connection with the sequence 
) analysis programs blastp, blastn, blastx, tblastn and tblast: 



0 




Homologs and variants of calreticulin are typically characterized by possession of at least 50% 
sequence identity counted over the full length alignment with the amino acid sequence of calreticulin 
using the NCBI Blast 2.0, gapped blastp set to default parameters. For comparisons of amino acid 
sequences of greater than about 30 amino acids, the Blast 2 sequences function is employed using the 

30 default BLOSUM62 matrix set to default parameters, (gap existence cost of 1 1 , and a per residue gap 
cost of 1). When aligning short peptides (fewer than around 30 amino acids), the alignment should be 
performed using the Blast 2 sequences function, employing the PAM30 matrix set to default parameters 
(open gap 9, extension gap 1 penalties). Proteins with even greater similarity to the reference sequences 
will show increasing percentage identities when assessed by this method, such as at least 60%, at least 

35 70%, at least 75%, at least 80%, at least 90% or at least 95% or 98% sequence identity. When less than 
the entire sequence is being compared for sequence identity, homologs and variants will typically 
possess at least 75% sequence identity over short windows of 10-20 amino acids, and may possess 
sequence identities of at least 85% or at least 90% or 95% depending on their similarity to the reference 
sequence. Methods for determining sequence identity over such short windows are described at^ 
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f * WJte^ao^ One of skill in the art will appreciate that these 

sequence identity ranges are provided for guidance only; it is entirely possible that strongly significant 
homologs could be obtained that fall outside of the ranges provided. 

Recombinant: A recombinant nucleic acid is one that has a sequence that is not naturally 
5 occurring or has a sequence that is made by an artificial combination of two otherwise separated 
segments of sequence. This artificial combination is often accomplished by chemical synthesis or, 
more commonly, by the artificial manipulation of isolated segments of nucleic acids, e.g., by genetic 
engineering techniques. 

cDNA (complementary DNA): A piece of DNA lacking internal, non-coding segments 
0 (introns) and regulatory sequences that determine transcription. cDNA is synthesized in the 
laboratory by reverse transcription from messenger RNA extracted from cells. 

ORF (open reading frame): A series of nucleotide triplets (codons) coding for amino acids 
without any termination codons. These sequences are usually translatable into a peptide. 

Operably linked: A first nucleic acid sequence is operably linked with a second nucleic 
5 acid sequence when the first nucleic acid sequence is placed in a functional relationship with the 

second nucleic acid sequence. For instance, a promoter is operably linked to a coding sequence if the 
promoter affects the transcription or expression of the coding sequence. Generally, operably linked 
DNA sequences are contiguous and, where necessary to join two protein-coding regions, in the same 
reading frame. 

0 Subject: Living multi-cellular vertebrate organisms, a category that includes both human 

and non-human mammals. 

Mimetic: A molecule (such as an organic chemical compound) that mimics the activity of 
a protein, such as calreticulin and therapeutically effective variants and fragments thereof. 
Peptidomimetic and organomimetic embodiments are within the scope of this term, whereby the 

5 three-dimensional arrangement of the chemical constituents of such peptido- and organomimetics 
mimic the three-dimensional arrangement of the peptide backbone and component amino acid 
sidechains in the peptide, resulting in such peptido- and organomimetics of the peptides having 
substantial specific inhibitory activity. For computer modeling applications, a pharmacophore is an 
idealized, three-dimensional definition of the structural requirements for biological activity. Peptido- 

0 and organomimetics can be designed to fit each pharmacophore with current computer modeling 
software (using computer assisted drug design or CADD). See Walters, "Computer-Assisted 
Modeling of Drugs", in Klegerman & Groves, eds., 1993, Pharmaceutical Biotechnology, Interpharm 
Press: Buffalo Grove, IL, pp. 165-174 and Principles of Pharmacology (ed. Munson, 1995), chapter 
102 for a description of techniques used in computer assisted drug design, 

5 

As noted above, the present invention is based on the discovery that calreticulin and certain 
fragments of this protein, including the A120 calreticulin (Seq. I.D. No. 9), the 180 amino acid N- 
terminal domain ("vasostatin"; Seq. I.D. No. 4), and the 49 (Seq. I.D. No. 6), 60 (Seq. I.D. No. 8), 
and 61 (Seq. I.D. No. 5) amino acid fragments have one or more of the following biological 
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